To study the interfacial bond-slip performance of concrete-filled square steel tubes (CFSSTs), taking the core concrete strength, slenderness ratio, and width-to-thickness ratio as the influencing factors; 9 specimens were designed with 3 factors and 3 levels for the orthogonal test method. In addition, different from the above 9 specimens, one specimen without rust removal was designed for the purpose of comparison. Based on the bond stress distribution and deformation coordination relationships between the specimens during the push-out tests, a theoretical formula for calculating the relative slip of a CFSST was deduced. e results show that with the increase of load, the relative slip at the loading ends was earlier than that at the free ends of the specimens; the interfacial bond failure and relative slip gradually developed from the two ends towards the centre of the specimens; the increase of the bond stress in the middle part was faster than that at the ends of the specimens. e order of these factors from main to secondary is the presence of rust in the inner wall of the square steel tube, the slenderness ratio, the core concrete strength, and the width-to-thickness ratio.
Introduction
CFST (concrete-filled steel tube) structures have the advantages of a high bearing capacity, good plasticity and toughness, convenient construction, and good economic benefits [1, 2] . As an excellent structure, CFST takes full advantage of the interaction and synergy between the steel tube and concrete in the course of loading. Due to the differences in material properties of the steel tube and core concrete, their strains are not completely continuous under the action of load. ere is a certain slippage and bond strength between the steel tube and the core concrete. e cooperation between the composition of the steel tube and the core concrete in the CFST is the fundamental reason for this series of advantages, and the bond strength between the steel tube and core concrete directly affects the ability of the two kinds of materials to work together [3] [4] [5] . In practical engineering, the bond-slip between the steel tube and core concrete has an important influence on the mechanical behaviour, failure mode, and working performance of the CFST [6] . At the joint of the concrete-filled steel tubular column and steel beam, the load usually acts on the steel tube of the concrete-filled steel tubular column. rough the interfacial bond force or shear connectors, a part of the load is transmitted to the core concrete. Within a certain range of the interfacial bond-slip, the steel tube has the same strain as the core concrete, and both materials can work together. e bond force between the steel tube and core concrete is mainly composed of three parts: chemical bonding action, frictional resistance, and mechanical interlocking action between the steel tube and core concrete [7] [8] [9] .
Virdi and Dowling [10, 11] have adopted the method of push-out tests to study the bond-slip behaviour of CFSTs.
e test results show that the strength of the core concrete does not clearly influence the bond strength of CFSTs. e trend of the interfacial bond strength is not obvious with the variation in the diameter-to-thickness ratios of the circular steel tubes, and the dispersion of the experimental results is relatively large. However, the interfacial bond strength increased with the increase of the slenderness ratio. e results of the study by Lihong and Shaohuai [12, 13] and Qu et al. [14] show that the strength of the core concrete clearly influences the interfacial bond strength, and the interfacial bond strength increases with the increase of the core concrete strength. In addition, the relation between the bond strength and concrete strength was deduced. e rougher the inner surface of the steel tube is, the higher the bond strength is, and the interface length does not influence the bond strength of CFSTs. Xiushu et al. [15] , Yongjian and Jianjun [16] , and Chen et al. [17] determine through reciprocating push-out tests on CFST specimens that the bond stress distribution is nonuniform along the length of the tube. e frictional resistance is the dominant mechanism contributing to bond strength, followed by mechanical interlocking action, whereas the effect of chemical bonding action appears to be limited. e influence of the concrete strength on the interfacial bond strength of the CFSTs was not obvious. e test results of a study by Jianbin et al. [18] and Nardin and El Debs [19] show that the longitudinal strain of a steel tube is exponentially distributed along the length direction. With the increase of the width-to-thickness ratio, the bond strength decreases, and the bond strength does not change with the increase of the slenderness ratio.
e shear connectors are very efficient to decrease the bondslip and increase the maximum load capacity. Liu [20] discovers through experimental studies that the strength of core concrete has no obvious influence on the bond strength of CFSTs. e roughness of the inner surface of a steel tube has a significant influence on the bond strength.
In summary, the test results of the bond-slip performance of CFSTs are more discrete, the influencing factors are complex and diverse, and the previous research results are not the same. In this paper, the influence of the concrete strength, the slenderness ratio, the width-to-thickness ratio, and the presence of rust in the inner wall of the square steel tube on the bond-slip performance of CFSSTs is investigated, and 10 CFSST specimens are utilized for push-out tests. Using orthogonal experimental design, without considering the interaction between the various factors, a total of 9 specimens (CFST1-CFST9) were designed. In addition, in order to study the influence of the internal surface of the steel tube on the bond-slip performance of CFSSTs, a specimen (CFST10) was designed and compared with the CFST4 specimen. e mechanism of the bond-slip and the distribution law of the interfacial bond strength of the CFSSTs under an ultimate bond load are studied. e influence of various factors on the bond strength is analyzed.
e influence trend and influence efficiency of various influencing factors on the bond slip performance of concrete-filled steel tubes provide important guidance for the design and construction of concrete-filled steel tubular structures. A theoretical formula for the relative slip of CFSSTs is deduced, which has important theoretical significance and practical value in engineering for improving the design theory of CFSTs [21] .
Experimental Study

Specimen Design.
e influence of the concrete strength (f cu ), the slenderness ratio (λ), and the width-to-thickness ratio (β) on the bond-slip performance of CFSSTs is considered. e detailed parameters of each specimen are shown in Table 1 .
e square steel tube used in the test was welded with four steel plates. Acted as the loading end of the specimens, one end of the steel tube was spot-welded together with a 2 mm thick square steel plate whose dimensions were slightly larger than those of the square steel tube. e other end of the steel tube acted as the free end of the specimen. In addition to CFST10, the inner walls of the other specimens were treated with manual derusting. According to the Chinese standard GB/T 8923.1-2011 [22] , using the electric grinder on steel tube inner surface derusting, the inner surface of the steel tube after the derusting is closest to the standard model photo, and the derusting is qualified. e internal corrosion grade of the CFST10 specimen steel tube was B grade, and the manual derusting grade of the other specimens was ST2. e loading ends of the test specimens were placed on flat level ground, and the core concrete was poured into the free end of the specimen. A vibrating bar was used to pack the concrete tightly. e concrete was poured to the specimens' free end (50 mm).
en, the concrete was screeded, leaving an empty steel tube that was 50 mm long. At the same time, 3 sets of test concrete cubes (100 × 100 × 100 mm) were reserved as the core concrete specimens of each strength grade. e reserved test concrete cubes and specimens were cured under the same conditions. e core concrete surface was covered with a plastic wrap after the final solidification of the concrete. It was watered regularly to ensure moist curing and to better simulate the curing environment of the construction site.
To avoid local buckling in the steel tube due to the stress concentration at the end of the steel tubes, several stiffeners (150 × 50 × 4 mm) were welded on the outer surface of the free end of the specimens, as shown in Figures 1 and 2 . When the specimens were processed, a longitudinal notch was arranged at the same horizontal positions of the two intersecting steel tube walls on each square steel tube. Before the initial solidification of the core concrete, the steel strips (200 × 20 × 2 mm) were inserted horizontally from the longitudinal notch. e resistance strain gauges were arranged at the same horizontal position of the two other steel tube walls without longitudinal notches, as shown in Figures 1-3. 
Material Performance Test.
e yield stress of the steel used during the tests was 235 MPa. According to the Chinese code GB/T 228. 1-2010 [23] , the test results of the steels with different thicknesses are shown in Table 2 .
e core concrete was made of ordinary portland cement (P.O. 42.5) produced by the Qingdao branch of Shandong Shanshui Cement Group Limited. According to the Chinese code JGJ55-2011 [24] , 3 strength grades (30 MPa, 40 MPa, and 50 MPa) of concrete were prepared. According to the Chinese code GB/T 50081-2002 [25] , the concrete cubes reserved for the di erent strength grades were cured for 28 days. e material consumption and the test results of the mechanical properties of concrete are shown in Table 3 .
Loading Device and Loading Scheme.
e tests were carried out in the Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation. After all the specimens were cured for 28 days, the square steel plates at the loading ends of the specimens were cut o , and the push-out tests were carried out in turn.
e loading device diagram is shown in Figure 4 . Before testing, the ends of the specimens were mechanically polished, and a layer of sand was placed on the steel backing plate at the bottom of the specimens. en, the free ends of the specimens were placed on the sand. e loading ends of the test specimens were xed with a loading head that was welded using a steel cushion block (130 × 130 × 60 mm) and a steel backing plate (200 × 200 × 20 mm), as shown in Figures 2 and 4 . e upper part of the loading head is a 50 t hydraulic jack, and the upper part of the jack is equipped with a pressure sensor. Several displacement meters were attached to an Advances in Materials Science and Engineeringindependent bracket to measure the displacements at different locations of the specimens, as shown in Figure 4 . e test data were recorded using the static data acquisition system. e actual loading picture in the test is shown in Figure 5 . e tests were conducted by preloading with 2 kN without recording data so that each test component was squeezed tightly. Each test part was checked and corrected to ensure that the instrument was normal. During the initial stage of loading, each stage load was approximately 1/10 of the predicted ultimate bond load of each specimen. When loaded to the predicted limit load of 1/2, each stage load was 2 kN, and the control loading speed was 200 N/s. Each stage load lasted 1 minute. When obvious nonlinear slip between the steel tube and the core concrete was observed, the loading speed was controlled slowly and continuously to 500 N/s until the core concrete slipping reached 40 mm.
e loading scheme of all specimens was the same, and when the core concrete slippage reached 40 mm, the test was stopped.
Measurement Scheme.
e relative slip between the square steel tube and the core concrete was measured using the steel strip extracted from the slotted steel tube and the displacement meter attached to the independent bracket.
e measured values of the two displacement meters at the same horizontal position on the two vertical intersecting steel tube walls were averaged to provide the nal test data at the horizontal position, as shown in Figures 3 and 4 . After processing the data of the displacement meter at the di erent positions, the relative slip distribution curve of the core concrete along the specimen height direction was obtained.
e thickness of the steel tube wall was much smaller than its length. e strain on the outer surface of the steel tube was approximately equal to the strain on the inner surface of the steel tube. is relation enabled convenient strain measurements and did not a ect the interfacial bond e ect between the core concrete and square steel tube.
e measured values of the strain gauges at the same horizontal position on the other two vertical intersecting steel tube walls were averaged and treated as the strain value at the horizontal position, as shown in Figures 3 and 4 .
e distribution curve of the longitudinal strain of the square steel tube with the change in the load was obtained by processing the test data of the strain gauges at the di erent positions. Moreover, the distribution laws of the bond stresses along the specimen height could also be obtained by further calculations and analyses.
Test Result and Analysis
Test Phenomenon.
During the early stages of loading, the readings of the specimens from the displacement meters were almost unchanged. With the increase in the load, the displacement meter readings at the loading end of the specimens increased greatly. en, the readings of the displacement meters in the middle of the specimens and the free ends slowly increased, and the displacement meters' reading at the loading ends of the specimens became relatively large. As the load continued to increase, the specimens produced a "snap" sound, and signi cant interface slipping occurred at the core concrete of the loading ends of the specimens. e displacement meter increments at the loading ends and the free ends of the specimens were basically consistent, and the core concrete began to slip evenly as a whole. At this point, the load of some specimens had a slow growth trend, but all specimens were on the decline.
By carefully observing the specimens after the tests, all the specimens of the square steel tube did not exhibit the buckling phenomenon, and the specimen loading ends and free ends of the core concrete did not exhibit obvious cracking. A small amount of concrete debris was produced at the loading ends of the specimens. It is clear that the core Advances in Materials Science and Engineering concrete was pushed out with traces of the steel tubes, and interface bond force failure occurred, as shown in Figure 6 .
Load-Slip Curves.
After the push-out tests, the loading end and free end displacement data of the specimens were introduced into Origin software for analysis and processing. e loading end and free end load-slip curves (P-S curves) of the specimens were obtained and are shown in Figures 7 and 8 .
By comparing Figures 7 and 8 , it is shown that the loadslip curve at the loading end of the same specimen is nearly the same as the free end load-slip curve. e development of relative slip at the loading ends occurred earlier than that at the free ends. At the initial stage of loading, the slippage of the interface between the steel tube and the core concrete was very small. When the load (P) increased to approximately 25% of the value of the ultimate bond load (P u ), the interface of the CFSST began to slip clearly. When the ultimate bond load (P u ) is approached, two di erent cases can be seen in the loadslip curves. One is that the load-slip curves have no peak point, but at the in ection point of the curves, the curvature have changed obviously, and then, the curves show a steady upward trend, such as the load-slip curves of CFST1-CFST4 in Figures 7 and 8 . e other is that the curves show a downward trend after the peak point of the load-slip curves, and the slip develops rapidly, and then, the curves show a gentle upward trend, such as the load-slip curves of CFST5-CFST9 in Figures 7 and 8 . e peak point or in ection point is the ultimate bond load of the CFST specimens [26] . When relative slip occurred between the steel tube and core concrete throughout the whole length of the interface, the chemical bonding action of the whole interface stopped working. At this time, the interface of the mechanical interlocking action and frictional resistance of the whole interface also changed. e composition and size of the interfacial bond force were di erent when the load exceeded the ultimate bond load. When the chemical bonding action, mechanical interlocking action, and frictional resistance along the entire interface prior to bond failure were greater than the sum of the mechanical interlocking action and frictional resistance after the bond failure of the entire interface, the load-slip curve exhibits a clear peak point and a subsequent downward trend. Note. E c is the elastic modulus of the concrete, and f cu is the compressive strength of the concrete cube.
Reaction frame
Steel backing plate Pressure sensor Loading head Core concrete Steel tube Longitudinal notch Strain gauge Stiffener Specimen free end Hydraulic jack Displacement meter Independent bracket Steel strip Steel backing plate Figure 4: Details of test setup.
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Otherwise, the load-slip curve exhibits an obvious inflection point and a subsequent upward trend.
With the increase in the specimen length, the load-slip curve of the specimens gradually changed from the inflection point to the obvious peak point, and the ultimate bond load gradually increased. Before the specimens reached the ultimate bond load, the load-slip curves were basically linear, and the slip was relatively small. When the load exceeded the ultimate load, the curves exhibited a nonlinear change, and the speed of the slip was faster. At this time, the interface slip between the steel tube and the core concrete was very large. erefore, in practical engineering, the law of the load-slip curve variation after reaching the ultimate bond load is not very important. Figure 9 is the longitudinal strain distribution curve of the square steel tube for some specimens before reaching the ultimate bond load. e variable x in Figure 9 represents the distance from the free end of the specimens, and ε s x ( ) represents the longitudinal strain of the steel tubes. As shown in Figure 9 , the longitudinal strain of the steel tube increased with the increase of the load. e longitudinal strain of the steel tube decreased gradually from the free end to the loading end of the specimens. At the free end of the specimens, the steel tube strain grew more quickly than that at the loading end. With the increase of the load, the steel tube strain along the interface length exhibited an overall negative exponential distribution. e strain rate in the middle of the steel tube became larger, and the strain increased rapidly.
Strain along the Longitudinal Distribution of the Specimens.
erefore, the steel tube strain curves gradually exhibited a convex trend from a lower concave trend. is analysis argues that the load of the core concrete at the loading end of the specimens was transferred to the steel tube through a certain bond length. At the same time, the load at the free end of the steel tube was transferred to the core concrete through a certain length of the interfacial bond force. e interface between the two ends of the specimen began to slip at rst, and the chemical bonding action was destroyed. As the load continued to increase, the bond force at the interface of the specimens gradually broke at Advances in Materials Science and Engineering the two ends towards the middle. At this time, the bonding force between the steel tube and core concrete was mainly composed of the frictional resistance and mechanical interlocking action on the relative slip interface, the frictional resistance, the mechanical interlocking action, and the chemical bonding force on the interface without relative slip in the middle of the specimens. erefore, the strain in the steel tube in the middle of the specimen increased rapidly until relative slip occurred along the whole interface length. e test results also show that the strain value of the steel tubes was not large from the beginning load to the ultimate bond load. When the maximum strain was reached, the steel tube did not yield. e steel tube was in an elastic state throughout the test.
rough the statistical analysis and tting of the strain data under each stage load, it was reasonable to t the distribution curve of the steel tube strain along the length of the steel tube using the exponential in
+0.0104 B t + 256.9209f cu .
(1)
Average Bond Strength.
When specimen bond failure occurred, the whole interface exhibited bond failure. At this point, the ultimate bond load (P u ) corresponding to the loadslip (P-S) curve could be considered as the ultimate bond force at the entire interface. erefore, the average bond strength was calculated using the following formula [14, 26] :
where A is the contact area between the inner wall of the steel tube and the core concrete; A 4(B − 2t)l a , where l a is the interface length of the bond stress between the steel tube and the core concrete.
Bond Stress Distribution along the Specimen
Height. e stress diagrams of the CFSST specimen and the in nitesimal body of the steel tube and the core concrete are shown in Figure 10 , and the equilibrium equations can be obtained as follows:
where τ x ( ) is the bond stress between the steel tube and the core concrete interface; B is the section width of the steel tube; t is the steel tube thickness; σ s x ( ) is the axial compressive stress acting on the steel tube; σ c x ( ) is the axial compressive stress acting on the core concrete; and A c is the core concrete cross section area.
Equation (3) can be simpli ed as
where E s is the elastic modulus of the steel tube and ε s x ( ) is the longitudinal strain of the steel tube.
Using (1) and (5), we obtain
e bond stress distribution curves for 25% P u , 50% P u , 75% P u , and 100% P u corresponding to the specimens were obtained using (6) , and the stress distribution curves of some specimens are shown in Figure 11 .
From Figure 11 , it can be seen that the bond stress between the loading ends and free ends increases gradually as the load increases, before the load reaches the ultimate bond load. e interfacial bond stress at the loading end of the specimens was smaller than the interfacial bond stress at the free end of the specimens. e difference in the bond stress between the loading ends and free ends increased gradually. e analysis shows that the core concrete of loading ends and the steel tube of free ends withstood the same load at the same time, but the deformation properties of the core concrete and steel tube were different. When the same load was applied, the interface length required at the loading end of the specimen was longer than that at the free end of the specimen.
erefore, the strain in the steel tube at the loading end of the specimens and the interfacial bond stress were smaller.
Calculation and Analysis of Bond-Slip.
According to the force analysis of the specimen shown in Figure 10 , the coordinate relation between the steel tube and core concrete shows that the relative slip is S x ( ) when the free end of the distance specimen is x (mm).
where ε c x ( ) is the core concrete longitudinal strain. Using (4), we obtain the following:
Assigning k � A s E s /A c E c and substituting (8) into (7), the following derivative can be obtained:
en, (5) is substituted into (9) and the integral is calculated:
Equation (10) should satisfy the following two boundary conditions: (1) the relative slip of the interface at the free end of the specimens (x � 0) is the deformation of the hollow steel tube at the free end: S(0) � S 0 ; (2) after a certain range of interfacial bond-slip (x � l b ), the strain of the steel tube is the same as that of the core concrete, and the relative slip is 0: S(l b ) � 0, where S 0 is the relative slip between the steel tube and the core concrete of free ends. e free ends of the specimens were welded with stiffeners on the outside. According to Figure 9 , S 0 � P/E s ′ A s ′ , where E s ′ and A s ′ are the elastic modulus and the cross-sectional area of the hollow steel tube with free ends of specimens and l b is the interfacial shear transfer length when the strain of the steel tube is the same as that of the core concrete. en, u l b 0 τ(x) dx � P can be solved as follows: l b � −t 1 ln((P/uE s tA 1 ) + 1), where P is the load on the specimens and u is the perimeter of the inner wall of the steel tube.
From the above two boundary conditions, the following can be obtained: 
After substituting C 1 and C 2 into (10), the theoretical formula of the relative slip of the interface of the CFSST push-out tests can be obtained.
Analysis of the Influencing Factors
rough the analysis and calculations of the push-out test data, the ultimate bond load (P u ) and the average bond strength (τ) of the specimens can be obtained, and the test data of specimens CFST1-CFST9 were processed using orthogonal experiment and extremum difference analysis methods, as shown in Table 4 .
As shown in Table 4 , the ranges of R j � max{I j , II j , III j } − min{I j , II j , III j } for the various factors are different. Hence, the test results were affected by the different values of the different factors. e greater the range was, the greater the influence of the factor to the test indexes was.
erefore, it can be seen in Table 4 that the most significant influence factor that affected the bond-slip performance of the CFSST was the presence of rust on the inner wall of the steel tube. e influence of the other factors decreased in the following order: the slenderness ratio (λ), the concrete strength (f cu ), and the width-to-thickness ratio (β).
Influence of the Slenderness Ratio.
According to the test data in Table 4 , the ultimate bond load increased with the increase in the slenderness ratio; the average bond strength increased first and then decreased with the increase in the slenderness. When the slenderness ratio was 13.86, the average bond strength reached the peak point. From the analysis, we found that there is a limit value for the average bond strength of the interface of a definite cross section of the CFSST. With the increase of the load, the relative slip between the steel tube and the core concrete occurred within a certain range of the two ends of the specimens, and the load transfer efficiency on the interface was weakened. e reason for this phenomenon is that the cross section size of the specimen is the same, and the longer the slenderness ratio is, the longer the specimen length is. e longer the length of the specimen, the greater the contact area between the core concrete and the inner surface of the steel tube, so the ultimate bond load of the specimens was greater. e load of the core concrete at the loading ends and the load of the steel tube at the free ends were the same, and the load at the two ends of the specimens had caused a certain damage to the interfacial bond force along the length direction of the specimens. e larger the load is, the larger the range of interfacial bond failure at both ends of the specimen is. erefore, the average bond force of specimens had a peak point with the increase of the slenderness ratio. In addition, when the load was too high, the steel tube reached the yield strength earlier, reducing the interfacial bond stress between the tube and the core concrete. Table 4 , it can be seen that the strength of the concrete influenced the average bond strength and ultimate bond load of the specimens. When the core concrete strength grade was below 40 MPa, the average bond strength and ultimate bond load decreased with the increase in the concrete strength grade. When the strength grade of the core concrete was above 40 MPa, the average bond strength and ultimate bond load increased with the increase of the core concrete strength grade. is test result is consistent with the experimental results of Lihong and Shaohuai [12, 13] and Lihua et al. [27] . e analysis shows that when the concrete strength grade was below 40 MPa, the interfacial bond force between the concrete and steel tube cannot resist the influence of shrinkage of concrete setting and hardening. At this time, the shrinkage of core concrete played a dominant role in the interfacial bond force. When the concrete strength grade was above 40 MPa, the increase of the core concrete strength increased the interfacial bond force, which was greater than the adverse effect of concrete shrinkage on the interfacial bond force. Table 4 shows that the average bond strength and ultimate bond Note. I, II, and III represent the various factor values (levels) ranging from small (low) to large (high); j represents various factors, R j represents the range of the data, and T stands for the sum of the data. For example, I j represents the sum of the values of the test parameters corresponding to level "1" of the influence factors in the column "j".
Influence of the Concrete Strength. From
Effect of the Specimen Width-to-ickness Ratio.
strength first decreased and then increased with the increase of the width-to-thickness ratio. e changes were small relative to the other factors. When the width-to-thickness ratio was 37.5, the average bond strength reached a minimum value. e analysis shows that the cross section size of the specimens was the same, and the thickness of the steel tube was larger when the specimen thickness was relatively small, which had a greater restraint force on the transverse deformation of the core concrete at the loading ends under the vertical pressure. e mechanical interlocking action and the frictional resistance were increased, and the interfacial bond force was increased. e transfer efficiency of the interfacial bond force on the free ends was higher. With the increase of the width-to-thickness ratio of the specimen, the area of the contact area between the steel tube and the core concrete increased, and the average bond strength and ultimate bond strength of the specimen increase slowly.
e Presence of Rust on the Inner Surface of the Steel
Tube. It can be seen from Table 4 that the presence of rust on the inner wall of the steel tubes had an important influence on the bond-slip performance of the CFSST. Under the same conditions, the ultimate bond load and average bond strength of the specimens with rust on the inner wall of the steel tube were more than double compared to those of the specimens with the rust removed. is is because the corrosion grade of the inner wall of the steel tube was B, which enhanced the chemical bonding action, mechanical interlocking action, and frictional resistance at the interface between the steel tube and core concrete.
Conclusion
Based on the experimental study of 10 CFSST specimens, the following conclusions were obtained:
(1) e load-slip curves at the two ends of the same specimen were approximately the same, and the bond failure and relative slip of the interface of the specimens gradually developed from the two ends towards the middle of the specimens. (2) e strain of the steel tube exhibited a negative exponential distribution along the length of the interface. With the increase in the load, the bond stress in the middle of the specimen increased gradually, and the concave steel tube strain curve gradually presented a convex trend during the test. (3) e interfacial bond stress at the loading end of the specimens was smaller than that at the free end of the specimens. When the specimen reached the ultimate bond load, the entire core concrete slipped rapidly, and the slip was large. is phenomenon should be considered during practical engineering applications. (4) e order of these influence factors from main to secondary was the presence of rust in the inner wall of the square steel tube, the slenderness ratio, the core concrete strength, and the width-to-thickness ratio. When the corrosion grade of the steel tube is B, the interfacial bond strength of the CFSST can be doubled.
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